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(54) INK CARTRIDGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink cartridge for an ink 
jet recording apparatus capable of smoothly supplying ink by stable 
negative pressure. 

SOLUTION: The negative pressure generating means 12 connected 
to an ink tank 13 is equipped with first and second ink chambers 
demarcated by a movable valve 123 and the first ink chamber is 
allowed to communicate with the ink tank and the second ink 
chamber is allowed to communicate with a head part 1 1 and the 
through-hole of the cylindrical part of a movable valve 1 23 is made 
closable by the semispherical valve stopper 134 provided to the ink 
tank 13 and the movable valve 123 is urged toward the valve 
stopper 134 by an elastic material such as a coil spring or the like 
and the tapered part coming into contact with the valve stopper 
134 is provided to the cylindrical part of the movable valve 123 and 
the thick-walled ring part of the outer periphery of the movable 
valve 123 is held between a valve fixing frame 121 and a valve 
fixing ring and the movable valve 123 is supported in a liquidtight 
state by the tapering part of the valve fixing ring and a filter is 
interposed between the ink tank and the first ink chamber and a 
spring seat is arranged on the movable valve 123 on the side of the 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the ink cartridge which can supply ink to the head section of an ink-jet recording device. It 
has the 1 st and 2nd ink rooms where the negative pressure generating means formed successively on the 
ink tank was divided by the movable valve. The ink cartridge characterized by making stoppage possible 
with the semi-sphere-like valve stopper which opened the 1 st ink room for free passage on the ink tank, 
and the head section was made to open the 2nd ink room for free passage, respectively, and prepared the 
bore of the cylinder part of a movable valve in the aforementioned ink tank. 

[Claim 2] The ink cartridge according to claim 1 to which the aforementioned good valve train is energized 
in the aforementioned valve stopper direction, and is characterized by the bird clapper by elastic material. 
[Claim 3] The ink cartridge according to claim 2 characterized by the aforementioned elastic material being 
a coil spring. 

[Claim 4] The ink cartridge according to claim 1 characterized by preparing the taper-like section which 
contacts the aforementioned valve stopper in the aforementioned cylinder part of the aforementioned good 
valve train. 

[Claim 5] The ink cartridge according to claim 1 or 2 which carries out ** arrival of the heavy-gage ring 
section of the periphery of the aforementioned good valve train with a valve fixed frame and a valve stop 
ring, and is characterized by making a movable valve support in the shape of **** by the taper ring section 
of a valve stop ring. 

[Claim 6] The ink cartridge according to claim 1 characterized by infixing a filter between the 
aforementioned ink tank and the ink room of the above 1 st. 

[Claim 7] The ink cartridge according to claim 2 to 6 characterized by having arranged the spring seat on 
the movable valve by the side of the ink room of the above 2nd, and making a movable valve energize in 
the direction of a valve stopper by elastic material, such as a coil spring. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention belongs to the technical field of the ink 

cartridge which supplies ink to an ink-jet recording device etc. 

[0002] 

[Description of the Prior Art] Conventionally, as a well-known example of the ink cartridge which arranged 
the negative pressure generating means for making a print processing means supply ink convenient in this 
kind of ink cartridge, invention of JP,8-174860,A (well-known example) is mentioned. 
[0003] A top and a lower field are made to classify as the main point of the thing of this well-known 
example by the film valve seat in the negative pressure generating means following an ink room, and the 
soffit of the shape of a semi-sphere of a valve element constitutes the bore possible [ opening and 
closing ]. 
[0004] 

[Problem(s) to be Solved by the Invention] If it is in the ink cartridge of said well-known example, the 
following point that it can ask for an improvement in addition is mentioned. 

[0005] ** Since a film valve seat is a thin film-like, the circumference of a bore **** while in use and there 
is a possibility of producing trouble in stable supply of ink. 

[0006] ** The installation state of a film valve seat is unstable, and misgiving is in the independence of the 
shape of **** between a top and a lower field. 

[0007] ** Since the elasticity of a film valve seat is only used, a creep occurs and there is a possibility of 
causing the fall of negative pressure from the fall of the forcing force of a film valve seat and a seal 
member. 

[0008] ** The dust generated in the case of an assembly and fluff are pinched, and there is a possibility 
that the fluid-tight nature of a film valve seat may fall. 

[0009] The 1st technical-problem point which this invention tends to solve is offering the ink cartridge 
which a movable valve's is made to support in the shape of ****, and the independence of the 1 st and 2nd 
ink rooms is raised, and can carry out before-it-happens prevention of the fall of negative pressure. 
[0010] The 2nd technical-problem point which this invention tends to solve is offering what a movable 
valve's is made to energize in the direction of a valve stopper by the elastic means, and can secur 
generating of stable negative pressure. 

[001 1] The 3rd technical-problem point which this invention tends to solve is offering the ink cartridge 

which prevented mixing of dust etc. from the ink circulation way to the valve portion. 

[0012] The 4th technical-problem point which this invention tends to solve is offering the ink cartridge 

which can carry out before-it-happens prevention of the injury in use while it arranges a spring seat on a 

movable valve and stabilizes operation of a movable valve. 

[0013] 

[Means for Solving the Problem] The correspondence means for solving the aforementioned technical 
problem is as follows. 

[0014] (1) It is the ink cartridge which can supply ink to the head section of an ink-jet recording device. It 
has the 1st and 2nd ink rooms where the negative pressure generating means formed successively on the 
ink tank was divided by the movable valve. The ink cartridge characterized by making stoppage possible 
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- with the semi-sphere-like valve stopper which opened the 1st ink room for free passage on the ink tank, 
and the head section was made to open the 2nd ink room for free passage, respectively, and prepared the 
bore of the cylinder part of a movable valve in the aforementioned ink tank 

[0015] (2) The above whose aforementioned good valve train is energized in the aforementioned valve 
stopper direction, and is characterized by the bird clapper by elastic material (1) Ink cartridge of a 
publication. 

[0016] (3) The above characterized by the aforementioned elastic material being a coil spring (2) Ink 
cartridge of a publication. 

[0017] (4) The above characterized by preparing the taper-like section which contacts the aforementioned 
valve stopper in the aforementioned cylinder part of the aforementioned good valve train (1) Ink cartridg 
of a publication. 

[0018] (5) The above which carries out ** arrival of the heavy-gage ring section of the periphery of the 
aforementioned good valve train with a valve fixed frame and a valve stop ring, and is characterized by 
making a movable valve support in the shape of **** by the taper ring section of a valve stop ring (1) Or 
(2) Ink cartridge of a publication. 

[0019] (6) The above characterized by infixing a filter between the aforementioned ink tank and the ink 
room of the above 1st (1) Ink cartridge of a publication. 

[0020] (7) The above characterized by having arranged the spring seat on the movable valve by the side of 
the ink room of the above 2nd, and making a movable valve energize in the direction of a valve stopper by 
elastic material, such as a coil spring, (2) Or (6) Ink cartridge of a publication. 

[0021] According to the aforementioned correspondence means, the ink supplied from an ink tank is stably 
supplied to the head section via the 1 st and 2nd ink room in the state of suitable negative pressure. 
[0022] 

[Embodiments of the Invention] Next, the gestalt of each implementation of this invention is explain d with 
reference to a drawing. 
[0023] (Gestalt 1 of operation) 

1. As the longitudinal section is shown in the whole means ** block diagram 1, this ink cartridge 10 
constitutes horizontally the ink tank 13 and the sub tank 14 which formed successively the negative 
pressure generating sections 12 which can supply ink to the head section 1 1 possible [ ****** ] j n th 
shape of ****. 

[0024] ** Composition of each part (A) While an ink tank 13 longitudinal-section configuration forms the 
bleeder 132 which formed the water-repellent film 131 in the ink tank 13 which makes the shape of an 
abbreviation L type Formed the slot 133 for ink antiflashing and the front face is worn with the seal 160. In 
the connection 1 35 which **** the valve stopper 1 34 of the shape of a semi-sphere which engages with 
the negative pressure generating section 12 mentioned later, and projects in the side of the main tank 13 
concerned further It is energized outward with the 1st spring 136, and the 1st closure valve 138 which can 
close the acceptance opening 1 37 of the main tank 1 3 freely is formed free [ movement ]. 
[0025] (B) The inside of the sub tank 14 sub tank 14 the 1st and the 2nd partition 141 — A and B — the 
1- it considers as the configuration in which the 3rd ink room 142A-142C was installed side by side — 
having — **** — : each partition 141 — in the lower edge of A and B The 1st and 2nd opening 143A and B 
which determine the height of the oil level by which air opening is carried out are established. About the 
height physical relationship of these opening 143A and B, opening 143A is made higher than opening 143B. 
Furthermore, the height of the acceptance opening 1 37 of the connection 1 35 of the aforementioned ink 
tank 13 inserted in the insertion mouth 144 of the sub tank 14 concerned is made to arrange so that it may 
become higher than the aforementioned opening 1 43A. 

[0026] Moreover, the 2nd spring 146 is ****(ed) between the 2nd closure valve 145 and partition 142A of 
the above 1st whose opening and closing of the insertion mouth 144 concerned were enabled, and the 
outer edge of the 2nd closure valve 145 is constituted possible [ contact ] to the closure valve 138 of the 
above 1st. 

[0027] In addition, 147 show the closure ring for ink leakage prevention which can equip the insertion 
mouth 144 of the sub tank section 14 with the connection 135 of the ink tank 13 in the shape of **** 
among drawing 1 . 

[0028] (C) Negative pressure generating section (means) 

The movable valve 123 which has the flexibility fixed to the inside of the valve fixed frame 121 by vyhich 
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run arrival is carried out to the reentrant 130 of the ink tank 13 about the aforementioned negative 
pressure generating section 12 as shown also in drawing 2 with the valve stop ring 122 is formed. By 
arranging so that the aforementioned valve stopper 134 may be made to opposite-** the aforementioned 
good valve train 123 which the inner sense was made to energize by the coil spring 125 guided by the 
spring guide 124 formed in the valve fixed frame 121, to the inside-and-outside side of the movable valve 
123 The 1st and 2nd ink rooms C1, C2 It forms. 

[0029] Moreover, about the movable valve 123, the fabricating operation is carried out to the shape of the 
valve stop ring 122 and one which consists of resin material, such as polypropylene and a high density 
polyethylene. 

[0030] Heavy-gage-like cylinder part 123C which established bore 123B is formed in the center of thin film 
section 123A, and engagement of taper-like section 123calcium which protruded on the inside of cylinder 
part 123C further for the aforementioned valve stopper 134 is enabled. 

[0031] Moreover, heavy~gage ring section 123D is formed in the periphery of thin film section 123A, and 
elastic deformation is made possible. 

[0032] In addition, the valve fixed frame 121 and the valve stop ring 122 are formed in an exception object, 
respectively, and are formed in the shape of one by ultrasonic welding, oscillating welding, or the heat 
welding means, and the valve stop ring 122 and heavy-gage ring section 123D of the movable valve 123 
make 2 color fabrication and insert molding constitute them in one. 

[0033] Furthermore, in the aforementioned valve fixed frame 121, it is the ink room C2 of the abov 2nd. 
The valve passage 1 26 opened for free passage is established, and it is constituted so that ink may be 
supplied to the head section 1 1 via the valve passage 1 26 which stuck the valve passage formation film 
170 and was made into the letter of a free passage. 

[0034] In addition, the movable valve 1 23 can be attached firmly in the shape of **** on the taper ring 
section 127 formed in the inside of the valve fixed frame 121. 

[0035] In addition, in drawing 1 , 139A is the filter arranged so that ink incurrent pore 139B might be 
covered, and filter 139A is a filter which prevents the inflow of dust or a foam with the diameter of opening 
with a diameter of 10 micrometers or less. 

[0036] 2. As shown in assembly method drawing 1 and drawing 2 , make heavy-gage ring section 123D of 
the movable valve 123 face on the taper ring section 127 of the valve fixed frame 121 beforehand about 
the negative pressure generating section 1 2, and fix the movable valve 1 23 in the shape of **** by 
pinching with the valve fixed frame 121 and the valve stop ring 122. 

[0037] In case the ink tank 13 is equipped with this negative pressure generating section 12, as a coil 
spring 125 is resisted with the semi-sphere-like valve stopper 134, the movable valve 123 curves outward 
and it is shown in drawing 1 and drawing 2 t it equips in a reentrant 1 30. 

[0038] moreover, about the procedure of equipping the ink tank 13 with the sub tank 14 If a connection 
135 is made to insert into the insertion mouth 144 as shown in drawing 3 or 5 The acceptance opening 137 
is closed by the 1st ink leakage closure valve 138 energized with the 1st spring 136 as shown in drawing 3 
at the time just before connection, moreover, the insertion mouth 144 of the sub tank 14 Since it is closed 
by the 2nd ink leakage closure valve 145 energized with the 2nd spring 146, either the ink tank 13 and the 
sub tank 14 are in the state where the leakage of ink is prevented safely. 

[0039] If the sub tank 14 is made to exert coercion and fit into a connection 135 further in this state As 
shown in drawing 4 </A>, the 1st ink leakage closure valve 138 is pushed in by the 2nd ink leakage closure 
valve 145, and the acceptance opening 137 is wide opened by it. Furthermore, it will be in the state where 
the connection 135 was enough inserted into the insertion mouth 144 as it was shown in ****5 at last, 
when this fitting operation was made to continue. Conversely, the 2nd ink leakage closure valve 145 will be 
put back by the 1st ink leakage closure valve 138, the insertion mouth 144 will be opened wide, the ink tank 

13 and the sub tank 14 will be in a free passage state, and as shown in drawing 1 , wearing of the sub tank 

14 is completed. 

[0040] 3. When the ink in the ink tank 13 with which the use line was filled up more nearly beforehand is 
used, oil-level level descends and the height of the acceptance opening 1 37 of the ink tank 1 3 is r ached, 
air will flow in 1st [ of the sub tank 14 ] ink room 142A, and the ink in 1st ink room 142A will be consumed 
as a result. 

[0041] Subsequently, if the oil level of the ink in 1st ink room 142A descends and the height of 1st opening 
143A is reached, air will flow in 2nd ink room 142B succeedingly, and supply of ink will be continued. 
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- [0042] Furthermore, when the ink in 2nd ink room 142B is used, the oil level of ink descends and the height 
of 2nd opening 143B is reached, in 3rd ink room 142C, air will flow and the ink of it and an isochore product 
will continue being supplied. 

[0043] the above passage — the ink tank 13 — continuing — the 1- of the sub tank 14 — although ink is 
supplied to the head section 1 1 one by one and it gets from the 3rd ink room 142A-142C, the function of 
th negative pressure generating section 12 in this case is as follows 

[0044] When ink is supplied from the head section 1 1 in the state which shows by drawing 1 and drawing 2 
and it is provided for print processing, it is the 2nd ink room C2 of the outside of the movable valve 123. 
The ink of a shell is supplied to the head section 1 1 via the valve passage 126, and it is the 2nd ink room 
C2. The fluid pressure of ink falls. 

[0045] A coil spring 125 is resisted according to the fall of this fluid pressure, the variation rate of the 
movable valve 123 is carried out outward, taper-like section 123calcium of cylinder part 123C is 
dissociated from the valve stopper 134, bore 123B is opened wide gradually, and it is the 1st ink room CI. 
Inner ink is the 2nd ink room C2. It is moved inside. 

[0046] It is the 2nd ink room C2 by this. If the fluid pressure of inner ink goes up, it is supported by the coil 
spring 125, and the movable valve 123 will be displaced to the inner sense, the taper-like section 
1 23calcium will be again contacted by the semi-sphere-like valve stopper 1 34, and bore 1 23B will be 
stopped. 

[0047] Consequently, it goes via ink incurrent pore 139B from the ink tank 13, and is the 1st ink room C1. 
Supply of ink is stopped, and it is maintained in general in the shape of regularity, supply of good ink is 
continued, and it deals in the fluid pressure of the ink to the head section 1 1 in the supply distance of ink. 
[0048] Moreover, it is the 2nd ink room C2 in the case of elevation of the atmospheric temperature in 
change of surrounding atmospheric temperature, for example, a summer. For the fluid pressure of ink, ven 
if it goes up, thin film section 123A of the movable valve 123 is the 1st ink room C1. It is the 2nd ink room 
C2 automatically by deforming into a side. Since an inner fluid pressure is reduced and it gets Superfluous 
ink ** will be given to the head section 1 1 , and there will be no fear, such as jet of ink. 
[0049] Furthermore, since the valve stopper 1 34 is made to contact by taper-like section 1 23calcium, 
stability of ink ** is planned also at the point that the fluid-tight nature of bore 123B is good. 
[0050] Moreover, this the 1st and 2nd ink room C1 And C2 In between, change of ink ** will be stabilized 
also in that the seal of the heavy-gage-like ring section 123D is enough carried out by the taper ring 
section 127, and it is supported with the state. 

[0051] In addition, since bore 123B is established by cylinder part 123C, **** of**** of bore 123B 
resulting from displacement operation at the time of use is prevented. 

[0052] Furthermore, since the movable valve 1 23 is energized by the coil spring 1 25, even if shortage is in 
the elasticity of thin film section 1 23A, it operates stably and gets. 

[0053] (Gestalt 2 of operation) The characteristic composition of the negative pressure generating section 
220 of an ink cartridge 200 shown in drawing 6 and drawing 7 arranges the spring seat 280 on the movable 
valve 223 which has thin film section 223A, makes the inner edge of a spring 290 prepared in the 2nd ink 
room C22 contact the spring seat 280, and is considered as the composition which made the movable valve 
223 energize in the valve stopper 234 direction with a spring 290. 

[0054] In addition, 281 in drawing is notching of the radial of the spring seat 280, circulation of ink is made 
to support, 110 shows the head section, 230 shows an ink tank, and the composition which is common in 
the ink cartridge 10 of the gestalt 1 of operation was stopped to express as the sign of the base of No. 
200. 

[0055] If it is in the negative pressure generating section 220 in this ink cartridge 200, since the movable 
valve 223 is energized in the valve stopper 234 direction with the spring 290 through the spring seat 280, 
thin film section 223A bends, or the instability of the forcing force to the valve stopper 234 resulting from 
an environmental change, change of a material degree of hardness, etc. is canceled safely, the 
pressurization state is stabilized, change of ink ** is stabilized further, and it gets. 
[0056] (Gestalt 3 of operation) The negative pressure generating section 320 shown in drawing 8 and 
drawing 9 If it inserts into an ink cartridge (illustration abbreviation), it uses and it sees about th important 
section, to very soft thin film section 323A The movable valve 323 which comes to form the wavelike 
concentric circle-like section is made to attach firmly on the valve fixed frame 321, and it ass mbles in the 
shape of one so that it may be in the state of drawing 8 from the state of drawing 9 , as the fixed valv 
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portion 392 is made to contact movable valve 323C. 

[0057] since the thin film section 323A can bend with sufficient responsibility by the wavelike concentric 
circle-like section according to this negative pressure generating section 320, the valve function of the 
movable valve 323 improves, and it carries out ** arrival stably between the **** fixed frame 321 and the 
fix d valve portion 392 — having — ink — inflow way P2 from — flowing out — way P1 It is smoothly 
transported to a direction. 

[0058] In addition, drawing 10 or drawing 17 illustrates the modification of the configuration of a movable 
valve, in the 1st modification shown in drawing 10 and drawing 1 1 , contacts the valve stop ring 1 100 on 
the periphery of the movable valve 1000 in the shape of radiation, and raises the adhesion. 
[0059] In the 2nd modification of drawing 1 2 and drawing 1 3 ., the taper-like section 21 10 is formed in the 
outside of the cylinder part 2100 of the movable valve 2000. 

[0060] In the 3rd modification of drawing 14 and drawing 15 f the taper-like section 3110 is formed inside 
th cylinder part 3100 of the movable valve 3000. 

[0061] In the 4th modification of drawing 1 6 and drawing 17 f the cylinder part 4100 of the movable valve 

4000 is projected only outside. 

[0062] 

[Effect of the Invention] It will be as follows if the effect brought about is mentioned by this invention 
explained above. 

[0063] ** Since it is prepared in the cylinder part, it is not damaged, but the bore of a movable valve can 
aim at stability of ink ** (claim 1). 

[0064] ** Since the movable valve was made to energize in the direction of a valve stopper by elastic 
material, such as a coil spring, the before-it-happens prevention of the fall of negative pressure can be 
carried out (claims 2 and 3). 

[0065] ** Since the taper-like section of a cylinder part was made to contact a semi-sphere-like valve 
stopp r, even if it lowers the dynamic pressure of ink, ink can move smoothly (claim 4). 
[0066] ** Since the movable valve was fixed in the shape of ****, the fall of ink ** can be prevented 
(claim 5). 

[0067] ** The inflow of dust can be prevented with a filter (claim 6). 

[0068] ** Since elastic material was made to support by the spring seat, the pressurization state of a 
movable valve can be stabilized (claim 7). 



[Translation done.] 
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* * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section of the ink cartridge of the gestalt 1 of operation. 

[Drawing 2] The enlarged vertical longitudinal sectional view of the important section of the ink tank of 

drawing 1 . 

[Drawing 3] Drawing of longitudinal section of the important section of the state just before connection of 
drawing 1 . 

[Drawing 4] Drawing of longitudinal section under connection following drawing 3 . 

[Drawing 5] Drawing of longitudinal section at the time of the completion of connection following drawing 
4 . 

[Drawing 6] The cross section of the negative pressure generating section of the gestalt 2 of operation. 
[Drawing 7] Front view of the spring seat of drawing 6 . 

[Drawing 8] The cross section of the negative pressure generating section of the gestalt 3 of operation. 

[Drawing 9] Assembly explanatory drawing of drawing 8 . 

[Drawing 10] The plan of the 1 st modification of a movable valve. 

[Drawing 1 1] Drawing of longitudinal section of drawing 10 . 

[Drawing 1 2] The plan of the 2nd modification of a movable valve. 

[Drawing 13] Drawing of longitudinal section of drawing 12 . 

[Drawing 14] The plan of the 3rd modification of a movable valve. 

[Drawing 15] Drawing of longitudinal section of drawing 14 . 

[Drawing 16] The plan of the 4th modification of a movable valve. 

[Drawing 1 7] Drawing of longitudinal section of drawing 16 . 

[Description of Notations] 

10,200 Ink cartridge 

1 1,1 10 Head section 

12,220,320 Negative pressure generating means (section) 

121 321 Valve fixed frame 

122 Valve Stop Ring 

123, 223, 323, 1000-4000 Movable valve 
123B [] a bore 

123C, 223C, 323C Cylinder part 

21 10 123calcium, 31 10 Taper-like section 

123D Heavy-gage ring section 

125 Elastic Material (Coil Spring) 

127 Taper Ring Section 

13,230 Ink tank 

134 234 Valve stopper 

280 Spring Seat 

290 Spring 

CI. C21 1st ink room 

C2. C22 2nd ink room 
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[Drawing 5] 
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[Drawing 8] 
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rDrawing 121 
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[Drawing 14] 




[Drawing 15] 
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